
Project Introduction

For lunar-based fission power systems that will support In-Situ Resource
Utilization (ISRU) or Mars robotic and manned missions, power requirements
may vary from 10s to 100s of kWe to support initial human missions and
longer term lunar bases. Due to the large amounts of waste heat generated by
these systems, a key consideration is the development of lightweight, highly
efficient heat rejection systems (HRS) that can operate at elevated
temperatures (~550 K). Currently, an approach that is being strongly
considered is the use of titanium sheathed heat pipe with a carbon composite
over-wrap, combined with a carbon composite radiator panel to decrease the
system mass. Our innovation is the integration of an ultra-light radiator panel
material with a lightweight titanium heat pipe. Our calculations show that our
approach will reduce the total mass by as much as 20% compared to the
carbon-composite systems under consideration and represents a lower risk
approach to achieve a practical HRS.
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